Inhibition of Mycobacterium smegmatis gene expression and growth using antisense peptide nucleic acids.
Antisense agents that inhibit genes at the mRNA level are attractive tools for genome-wide studies and drug target validation. The approach may be particularly well suited to studies of bacteria that are difficult to manipulate with standard genetic tools. Antisense peptide nucleic acids (PNA) with attached carrier peptides can inhibit gene expression in Escherichia coli and Staphylococcus aureus. Here we asked whether peptide-PNAs could mediate antisense effects in Mycobacterium smegmatis. We first targeted the gfp reporter gene and observed dose- and sequence-dependent inhibition at low micromolar concentrations. Sequence alterations within both the PNA and target mRNA sequences eliminated inhibition, strongly supporting an antisense mechanism of inhibition. Also, antisense PNAs with various attached peptides showed improved anti-gfp effects. Two peptide-PNAs targeted to the essential gene inhA were growth inhibitory and caused cell morphology changes that resemble that of InhA-depleted cells. Therefore, antisense peptide-PNAs can efficiently and specifically inhibit both reporter and endogenous essential genes in mycobacteria.